INTRODUCTION
Multiple investigations were conducted with the goal of finding useful biomarkers within peripheral blood samples of patients with psoriasis and psoriatic arthritis. Unfortunately, they have not found a single, simple and clinically useful biomarker which could be specific for psoriasis [8] . On the other hand, C-reactive protein (CRP) level, which is a known inflammatory blood test marker of inflammation in the body, is elevated among psoriatic patients and can be used to assess disease severity and progression [9] . Recently, the ratio of neutrophils to lymphocytes (NLR), the ratio of platelets to lymphocytes (PLR), and the ratio of monocytes to lymphocytes (MLR) have been recognized as inflammatory markers [10] [11] [12] . NLR, PLR, and MLR are assessed as a prognostic of poor neoplastic disease outcome [13] [14] [15] [16] [17] , whereas mean platelet volume (MPV) has been studied as an inflammatory marker in several diseases [18] [19] [20] . There are also a few studies which investigate simple markers, viz. NLR, PLR, and MPV in patients with psoriasis [21] [22] [23] [24] .
In this study, we analyzed, i.a., CRP level, NLR, PLR, MLR, and MPV in Polish patients with psoriasis. In particular, we put forward a hypothesis that patients with psoriatic arthritis have higher inflammatory biomarker levels than patients with psoriasis vulgaris.
MATERIALS AND METHODS
The study was carried out at the Department of Dermatology, Pediatric Dermatology and Oncology Clinic, Medical University of Lodz, Poland. It was a retrospective analysis, conducted for Polish patients with psoriasis vulgaris and psoriatic arthritis, hospitalized from January to December 2017. Inclusion criteria covered patients who were from 18 up to 90 years of age and diagnosed with psoriasis at least 1 year before the test was recorded. Exclusion criteria comprised a current or recent treatment with biological therapies, known inflammatory processes in the body (except psoriasis), and present history of a neoplastic disease. The study group consisted of 80 patients with psoriasis vulgaris (group 1) and 80 patients with psoriatic arthritis (group 2). All patients included in group 1 had present skin changes, and all patients included in group 2 had both skin and joints manifestations of the disease.
The following information was collected: C-reactive protein (CRP) level, red blood cells count (RBC), haemoglobin (Hb), white blood cells count (WBC), lymphocytes, neutrophils, monocytes and platelets counts, and mean platelet volume (MPV). These blood morphology results (UniCel DxH 800 Coulter Cellular Analysis System, Beckman Coulter Inc, USA) and CRP concentration (particle-enhanced turbidimetric method, Cobas 6000 Analyzer, Roche, Germany) were obtained from the hospital laboratory. On the basis of blood morphology data, the following markers (indexes) were calculated: PLR (platelet/lymphocyte ratio), NLR (neutrophil/lymphocyte ratio), MLR (monocyte/lymphocyte ratio), and MPVLR (mean platelet volume/lymphocyte ratio).
Statistical analysis was performed with the SciPy (v. 1.1.0) suite for the Python programming language. The Shapiro-Wilk test was used to evaluate the normality of data distribution, and Brown-Forsythe test was employed to check for variance homogeneity. Continuous parameters are described using medians and the interquartile range, with the Mann-Whitney U test used for significance testing. The calculated sample size for a power of at least 0.8 and significance of at least 0.05 was equal to 80 patients in a group. The correlation between parameters was determined with the use of the Spearman coefficient.
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RESULTS
A total of 160 patients diagnosed with psoriasis -80 patients with PsV (45 males, 35 females; mean age 48.48±16.08 years; range 19-83 years) and 80 patients with PsA (46 males, 34 females; mean age 49.45±13.74 years; range 24-88 years) were included in the study. Complete blood count data, C-reactive protein level, NLR, PLR, MLR, and MPVLR results are presented in Table 1 . One can observe that CRP levels were significantly higher in PsA patients when compared with those in PsV patients, and it was indeed the strongest predictor for the presence of arthritis in psoriasis patients. Moreover, both NLR and PLR were higher in PsA patients than in PsV patients. A statistically significant difference was also observed in terms of white blood cells, neutrophils and platelets counts, as well haemoglobin level between patients with psoriasis vulgaris and psoriatic arthritis. Let us also note that these differences between the two groups were in general less statistically significant for older groups of patients (e.g., born before 1970).
Other parameters, including RBC, lymphocytes, monocytes, MPV, MPVLR, and MLR were either similar or the difference between the two groups was not statistically significant. We also analyzed the Spearman correlation between the C-reactive protein level and other parameters, with results presented in Table 2 . For PsA patients we observed a weak to moderate positive correlation with monocytes count (r s =0.238, p=0.033), WBC (r s =0.3, p=0.007), MLR (r s =0.314, p=0.005), platelets count (r s =0.372, p=0.001), neutrophils count (r s =0.395, p<0.001), PLR (r s =0.395, p<0.001), and NLR (r s =0.439, p<0.001). Hence, the highest correlation coefficient for patients with psoriatic arthritis was discovered for neutrophils count, PLR, and NLR. Furthermore, we received negative statistically significant correlation between CRP and haemoglobin levels, lymphocytes counts, and MPV for PsA patients. In patients with psoriasis vulgaris the correlation between the aforementioned CRP level and other parameters was generally not statistically significant, with the sole exception of platelets count.
DISCUSSION
We searched for promising markers which might be useful for the prediction of arthritis in psoriasis patients. Let us reiterate that serum C-reactive protein level is a popular inflammatory biomarker, which might be employed for this task. Besides CRP, there exist other markers in psoriatic patients such as IL-6, TNF-α, E-selectin, or ICAM-1, however, they are costly to obtain and hence not commonly tested [25] .
On the other hand, in this study we concentrated on parameters from routine blood tests and found that WBC, neutrophils, monocytes and platelets counts, NLR, as well as PLR were indeed higher for patients with PsA when compared to patients with PsV.
According to Solak et al. [21] , both CRP level and NLR are promising predictors of inflammation in psoriasis (compared with the control group). In their study, PLR was not assessed and psoriatic arthritis was not considered. Polat et al. [22] evaluated CRP, NLR, and PLR in Turkish patients, which turned out to be significantly higher in people with PsV than in the control group. Kim et al. [23] compared parameters from routine blood tests in Korean patients with psoriasis vulgaris and psoriatic arthritis. Our results are in general consistent with their study, since they observed statistically significant differences in terms of CRP, WBC, neutrophils, platelets counts, NLR and PLR. Similarly to this work, both NLR and PLR were strong predictors for the presence of arthritis among psoriasis patients. On the other hand, Kim et al. reported monocytes counts to be significantly higher in PsA patients, a scenario which we did not observe. Asahina et al. [24] described a correlation between CRP and parameters including WBC, neutrophils, lymphocytes, platelets, MPV, NLR, and PLR in Japanese patients with psoriasis. Interestingly, they described significant correlations not only for PsA patients as in our study, but also for PsV patients. Canpolat et al. [26] investigated MPV in patients with psoriasis vulgaris, psoriatic arthritis, and healthy subjects. In their study, MPV was higher in patients with PsA than in patients with PsV, however, in our study MPV did not differ between the groups. In another note, mean platelet volume was regarded as Continuous data are presented as a median with the interquartile range (IQR, lower quartile-upper quartile) in parentheses. Data was not normally distributed and signifi cance was analyzed using the Mann-Whitney U test. P-value <0.05 was considered statistically signifi cant (emphasized with the bold font).
an inappropriate indicator of inflammation, which is again consistent with our results [27] .
Let us also address the limitations of this study.
The analysis was conducted retrospectively in a single university hospital. Even though we excluded patients who had a history of one or more significant inflammatory processes (except psoriasis), information regarding comorbidities might be incomplete, with a possible external influence on inflammatory biomarkers. Moreover, described parameters might be altered by many conditions which are difficult to control, such as dehydration or overhydration. We also did not consider skin lesions severity (which can be assessed, e.g. using Psoriasis Area and Severity Index).
CONCLUSIONS
Based on the obtained results, we regard CRP, NLR, and PLR as promising candidates for predictors of arthritis among patients with psoriasis. In particular, they were observed to be higher in patients with PsA than in patients with PsV. Hence, for the assessment of inflammation, the blood count might be sufficient, even without the need for a more complex CRP test. Moreover, higher white blood cell, neutrophils, or platelet counts might suggest a developing arthritis in people with psoriasis. These biomarkers are simple, easily accessible, and relatively inexpensive to obtain.
For achieving better results when it comes to psoriatic arthritis treatment, it is significant to begin the treatment early. Thanks to these aforementioned, easily obtainable biomarkers, chances to predict which patients with psoriasis are developing arthritis might be boosted. Furthermore, increased CRP level, NLR, and PLR indicate a greater inflammatory burden in patients with psoriatic arthritis compared to patients with psoriasis vulgaris. The elevation of inflammatory markers in patients with psoriasis could be associated with, for instance, increased cardiovascular risk. For this reason, patients with psoriasis who have high CRP level, NLR, or PLR, should be followed by a dermatologist more carefully, although more studies are required to show how these values could be used in clinical practice.
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